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We may in the first place consider two bodies or systems Jf, N, which are not both in thermically homogeneous states. Some part of M may be hotter than some part of N, in which case if these parts are brought into contact or otherwise favourably placed heat will pass from M to N, while at the same time some part of M may be colder than some other part of N9 so that by varying the relative positions of the systems heat may be made to flow from N to M. It is necessary to show that such cases cannot occur when the bodies are in thermically homogeneous states, provided that the displacement merely alters their relative positions and not the configuration of either body.
Suppose M hotter than JV; and suppose if possible that by vai'yiug their relative positions heat could be made to flow from N to My and that after any quantity Q had thus been transferred the bodies were brought back to their initial positions. Thus we should have transferred a quantity Q of heat from the colder body N to the hotter body M, and by making Q sufficiently small, M would still remain hotter than N after the transformation. Prom the last paragraph this result could only take place if available energy were supplied from without, and the only way in which such energy could be supplied would be by means of work done during the displacement of the bodies from the first to the second position and back again. This would imply not only that the bodies exerted attractive or other forces on each other during the displacements, but that these forces were different during the return displacement from what they were in the outward displacement. Hence the truth of the proposition to be proved depends on the following axiom:
Hie attractions between any two bodies depend only on the relative positions and configurations of the bodies and are unaltered by the transference of heat to or from either or both of the bodies.
That this axiom, is in accordance with experience affords evidence that
(1) if one tliermically homogeneous body is hotter than another the same will remain the case when their relative positions are altered.
Similarly (2) if the two bodies are in thermal equilibrium, the same -will be true- when their relative positions are altered.
These results no longer hold if the dimensions or configurations of the bodies are altered by the displacement, for example a mass of gas which is colder than a given body may be made hotter than it by compression.
68. Camot's Cycle. To transport heat from a colder body N to a hotter body M (according to the above definition) available energy must be supplied from without. The simplest way of doing this is